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PREFACE 
':':1}.:: report pr1.:'sents the resu.J..ts of an inventory of th,.::- plo,nt com-
rn.mJt.y l",'().,:,,. wildlife use of u smH.11 ( 1. 57-a.cre) dredged mater10J. lnlt:1,nd 
f!.-n the ,fo.,'l!J<:'3 R:l ver • Virglniv.. This study forms a part of the Dredge:d 
M~t{Jr:leJ. Resee,rch Program ( DMRP). Envirmunental Effects Labor~J.tory 
(~), U. S. A:rn1y E.ng:l.neer Waterways Experiment Station (WES). Vicks-
~VJ'."@.l;, Nl$~t~s:bpi. The investigation, "'1'9,s conducted under Contr!'.".ct 
No. :OACW65-75-rt,-H85 to the Vt:rg:l.ni~i Xnsti tute of Marine Science. 
0101,M!f:"!:'te:r. Po:1.nt ~ V:l. rg:l.:nfa.. Cont re.ct :tng W!9.s ha.nd1ed by the U. S. Army 
~g$,P;11,~r :01.strict~ Norfolk (NAO): LTC R. Ji. Routh, CE, NAO, was Con-
';/;.';"!.o report W3.S wr:i.tten by Dr. G. M. S:Uberhorn and Mr. T. A. 
!:'ltwl~ W(l~"l condiv::ted ttnde~ the d:lrect:i.or.,. of E.Rt ~r.ao10.neL The 
f.:'O'l"ltrn<:>'t WM me.n~~ed by Mr. ,J. D. Lu.n~ ~ Ne.t1.ural F.1!'.:!sou.rces :o~velopment 
t~~ ~""'~"'J. "-'·\~~~.rJ.!on. or Dr. H. K. Sni..:1.th~ .a~;i,:ttn,t D1:,ve;,opment Pr.oje(!t 
.~ • • ] • !i~~!'X':l.oo-i,.~ Ch-$.c~, EFJ".... Th" :O:l.:r.oet.o:i('1?. of 'ri1,o/.S '''"',...~-~~ 
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CONVERSION FACTORS. lJ. :; • CU:l'l'OMAHY '1'0 ME'l'HIC ( ::;x) 
UNITS OF' MEASURF!v!ENT 
The U. S.. customary uni ts of measurement ust-:d In th i i1 report er.in be 
converted to metric (SI) units as follows: 
MultiJ!J:I B>: 'l'o Obta.in 
inchee 2. 5/~ centimetres 
feet o. 30)~8 metres 
acres 4046.856 square metres 
cubic y~.r.da 0,7645549 cubic metres 
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HABITAT DEVELOPMENT FIELD INV.bS'l'lGA'rIONi~ ._ 
WINDMILL POINT MARSH DEVELOPMENT SITF: 2 
JAMES RIVER 2 VIRGINIA 
APPENDIX A: ASSESSMENT OF VEGETATT0N 
ON EXIS'rING DREDGED MATF.JUAL ISLAND 
PART I: INTRODUCTION 
1. A small island (1.57 acres) near Windmill Point, James River, 
Virginia, has been created on a tidal flat as a result of intermittent 
4Joeqe4 Mtedal deposition ( unconta:!.ned) beginning in the 1890' s, ac-
cording to the U.S.~ Corps of Engineers, Norfolk District.* The 
IIIOat recent dredged material. (over 92,000 cu yd) waa deposited. in this 
ana 1n 1971. There are indications, however, that certain parts or 
the bland wre above meM high water pri.or to 1971, For example. the 
'beee of the aouthern spit or the island (see map, page A9) w~a veget~ted 
1a J~ &n4 Dflcember l9T4 by eeversl cottonwood trees with tr.u.nlt8 ebout 
6 tn. ln 41waeter and heigbts u.p to 30 ft. The~e few trees m.ey- have 
11tvtd growth moon after. a deposit we.a .!M.de :l.n 1963 ( 89, l+OO cu yd). 
Cottmwood 9 J:.9..p~ d~l.tp,i!!e@., 1n evly et.ages of d.evelopment can fP"OW 
tra i& to 5 ft. per 7es;r. 
t.~ !~Md iri of more t·ccent cxpo~:n}.r,o ~ peirhe'l,pn 1m ].e,te ~a the J.911 <J,e-
~i t1. Thf* piooMI~ b.erl>"~eom :t;)ll!lllt9 that o.om..1.natetl much of. the 
1ele.ft4 were 1ru.Ucative ot this type of dtuatton. 
J. A pl~t li~t ro~ the entill!'e 1nl~n~ toti,J.s 58 BpecieA of. 5ee~-
be&.l\"ift8 plMte. Thi~ ia a rele.tiveJ.y h:tgh d:i.ver.s:tty f.or ouch. e. ewl!J:J . .J. 
&'NH\ Md b Comp!U"able to that of tidu freshwater ma.'t'shefll, where the)N.! 
111Q' be el8 IMJ\V' as 50 speciee of vucu.lar plants per acre. Howevex- 11 thh 
U.et. lacl\ldea both futland and ma.n.,h species •. (The list begins on 
page A.l.) 
• A table or :f'A.eton for converting u. S. customary units or meaeure-
11ent to metric (SI) \fflits 1s pr0sented on page 3. 
·,; ~ ·!>·, ,,i ,J , I ' 
4. There 11re1 three dintinc-t pl.1~nt. ,;,,mm1miU1-11 on Uw !rnii,vL .~ ..... 
era.l different species of plu.nte ar<, ct1ur1.wt.('r 1 nU c ,,f ,,r,•1w not <l1Ji1 t41, ... 
nated here as distinct plant eommw11.t,1,,ii. A 11 nt of' ph,nt.n t.htAt. 11,r~ 
found in these com.muni ti.ea a.nd habi t1tti1 11.ppmira on pi\p,t• Bl, 
5. A small ma.rah commu.nity (approximately 0.3 acre) exiet~d btl-
tween the two spits on the downriver side of the island. The intert.1<.kt.l 
zone we.a domi~ated by pickerel-weed (Pontedetia cord~ta) &.esociated with 
· arrow arum ( Pel tandra virgini..£!}. . The upper part of the !'Mrsh, e.boYf.' 
me11;1An high water, was dominated by marsh hibiscus ( !{1bi.~.S-~ ~ .. ~~-¥-~~) • 
The me.rah appeared to be in the initial. atage1 of nucc~6~\on in th•t t~ 
ind:lv"idua..1 plru,.t~ were widely scattered ~nd did not bav~ the luxw:-iant 
growth of other marshes in the immed.: .&te area. 
e;:r.<\~O (~ .... t.:~M:fl sxr:,.,21:,~) g t~ 8J.,lC'!r (~'. !~a!t..!.>.. iroo~t-r.\ 
(!~moa!,~. !'2ve:gor~cens,i.1), and marsh do~ (£a~!!. ~). 
1. T.he d.0'1\1.n~..nt opec:1.eE'J ln th.;ln 1'.l~T'et,\ (Abo\.1t O. TS ~c~;, Wl'\9 ~ 
fennel (E,JworJµm, C8.£iJ ... lit'ol,i.,':';~) w1.th ~.Moc1-~ted :,peci~t'I of' ~!>.ter. 
~B~ ~pecies were apparently recent· invaders aince the la.at~ 
mter:l&l. deposit in J.971. Most or the plants growift8 in thia habitat 
wn "weed,1" epecie=, typioaJ.lj tlouriahinR 1n <Ueturl::led ~. . 
8. Alder ehrubt!I grew in omt1.U ehall.ow d'1presdonr1 rit,h1n tho &NI!& 
aJ.ong with other pla.nts typical or mel':l:i.c altu.a;Uont.'I. 
5 
9. Only scattered oaplings of black wU low ( ~lull x n!grn) 11.nd ont> 
sapling of bald cypress (Ta.xodiu.m distld1u.m) wcr1· fow1d 1dun11, th1• up-
river shorel:!.ne. The dynamic conditiorw of thi.ri p1J..rt of the il~ltu1d ,u·t· 
ex:empl:l.fied by the fact that the small bu.la cyprean tree had mo1:1t of lto 
lateral roots e..nd tap root exposed and had fallen. It ~loo aee:ned ap-
;r.>M.'ent that the two spits on the d,,,.,A.,.·! ver eide ha.d resulted from eand 
transported from th~ eroding upriver shoreline. 
Apcr~ted Sand Are~ riabitat 
lO. The most common plants in th:!.r,i environment were horse nettle 
(Sola.n~m co..~olinenee), cocklebvx (Xanthiw.n ntrumarium), and wild s~n~i-
... '<'111t~,t.-• ... , .. ~1!r'l!lf1.1!MG,,,,.,...... -· *--= ---
ti ve pl.Mt ( C~si_a _F.l_~ .. cli t!P..!). Thb probably repref/llflnt!.1 the moet xer:l.c 
part ot the 1sle..nd with high aoil temper~t\.U'ee du.ring the avmmer month~, 
similar to d1me oomun:!.ti~a. 
6 
PA.rlT III: WILDLIFE 
11. There was little evidence of mammals inhabiting the inland. A 
euv..ll stand of cattails showed evidence of muskrat grazing. '!'here was 
no evidence of dens, lodges. burrows, or ex~rement of any kind. 
12. The only birds obre-ved du.ring site visits were herring gulls 
a.u.d terns occupying the spits and sand flats. 
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PAP.T IV: CONCLW,ION:: 
13. Natural marsh succession ln p0:rnlb1e (Jrl dr,·d1-'.1•d rn,d,•·rl,,.J nl t,,•n 
provided that the shoreline ~B protected t..o Hom•} dev,r(•e t'rom 1!rotd(Jn 
In this case the main body of the island f-1.nd the two spl t:1 wen1 1:hf.~ltt!l'rt 
for the small :ua:..4 Elh. 
14. Exposed dredged m,,.te:rial does p:rov:lde tlJllple rrntrie~ts and 
1'1018. ~~e tor certain pioneer. invaders. 
15. Although vecy large a.mounts of drPdg,-,d mate.rial were depoa1.ted 
b. recent history (1968-86,400 cu yd; 1970-6:i:roo <'u yd; 1971-9:',iioo 
C'..!. yd), only a small island (1. 57 acres) remained after o.11 these peri-
odic depositiC'!'lR. However, it ahould be pointed out that it is not 
!mow whether deposits were made :ln the BWl!.e loco.t:lon.a each t:br112', Never-
theless, it seems that u.ncontained dredged material cannot be relied 
upon for ~tabl~ marsh develoyment at this location in the James River. 
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APPENDlX A': A LIS'!' 01" VASCULAH !'LAN'!' :;/•J,,;c; mt: mwwrnc; UN 
AN ARTIFICIALLY DEVgLOn:D !SJ.AND, WINDMILL POIN'I'. 
JAMES HIVEH' vrnn INT A 
Key to f.t.hbrcvla.t1om.1 
LTU - Specimen deposited at Louisiana Tech University Herbarium, 
VIMS - Specimen at Virginie. Institute of Marine Science. 
vims Observed but n0 specimen collected. 
Note: The only specimens collected by VIMS personnel were 
ta.ken in December 1974, These specimens are not of 
herba.ri um quality; however I they &.re available upon 
reques· .. 
TAXODIACEAE Bald Cypress Family 
(l) ~od.i:ym d~stiph'¥!! (L.) Richard Bald Cypress 
(2) 
( 3) 
(5) !s}jip.ochloa crus~a.l.H L. Beauvoir:: 
Al 
Habitat: Upper intertidal 
zone, eroding upriver $hOre-
line. Roots ex:i;,osed. Scarce, 
one sapling. 
LTU, VIMS 
Co:ro:mon Cat-t/1\;I.J, 
~bl t~t : U]?~r '!N',~:tJF, of 
mar~h w:l th lU,1:i,.soua ~ori~~~1.t.Q9 ~ 
,,.~·*',,,.".,.•·""'~ .. ~~,~--""""~·· 
1'!1Md¥ l:'!Ubstr~te. Fr.eq1l~nt 11 
one or. two atMde. 
LT'/1~ vim.s 
Narr.ow-leaved Cat-t~J.1 
Habt tr,,t: Uppf1:r mi,,.'l:"g:i.~.r. of. 
nMu·oh , w1, th f'!':lll..r.tweeO. ( Pol,y-
gonum) • Frequent. 
v:l.ms 
H1:1.t.>:t tl'l.t z Intcr.t:ta.a..1. ~on'::'~ 
wi~h P1c~erGl Weed. Scaree, 
one or two clumps. 
LTU, v;lms 
Barnyfl.rd Grass 
(6) Panicu.m virgatu.m L. 
Ho.bi t(.!.t,: Mrt.rtJ,1n 0f mnrnb. 
vru 
Sw-J.tch (irnnn (P(•.nlc Grfl.i'rn) 
Habitat: Old dred11,ed 1M.t(?ri nl • 
with <101-;-fenne l und ,.wterr:i. 
Common throup,hc,ut th'<" hip,hrJr 
parts of the iolr:tnd. 
LTU, VIMG 
CYPERACEAE Sedge Family 
(7) Cyperu.s esculentu.s L. 
(8) Cyperus stri5osus L. 
( 9) Sci!l?US americanus Persoon. 
(10) Sci!l?US validus Vah.l. 
( :u) SCieJi!US mer::.nu..s ( L, ) Kun.th 
(12) Ce.rex spp. 
Yellow Nut Grass 
Habitat: An indicator of dJs-
turbed areas, low sandy areas 
near the toe of the spits. 
Scarce. 
LTU, vims 
Ha.bi tat : Upper margin of 
marsh, also an indicator of 
disturbed areas. 
LTU 
American Three-sqUI.U'e 
Habitei.t: Inte:r.tldaJ. ffl.!!U'~h. 
Freg.uent. 
LTU, vims 
Soft stem Bu1.ri.'8h ( Great Bul-
rush) 
Bab:l t9;!;, : In.te!"t:td.al m,a,~h,. 
with pickerel~-
LTU, vim.a 
Wool Gra.ss 
Habitat : Me~'?."sh/fa.stl.!Ml<:1 e,co-
tone. Froq;uent. 
LTU, ,r).!J:1,$ 
He.bi tat: Upper r.cache~ of~ th~ 
marsh. Note: At least two 
spec:i.es .of Carex were obserwd 
on JW'le 5, i911. However~ ~ 
plants were in1.matu.re and a 
positive identU'icl\t.1.on Wl'lffi 
not possible. One ot t~e 
species was probably C. st:ri~u. 
Lam. Frequent. -
v:l.ms 
ARACE/\.E Arum r'a.mily 
(13) Peltandra virginica (L.) Ku.nth. · Arrow Arum 
Habitat: Intcrt1dn.l mo.rah, 
growing with pickerel-weed, 
Pontederia cordata L. Fre-
quent. 
LTU, vims 
COMMELINACEAE Spiderwort Family 
(14) Aneilema Keisak Haaskarl, 
Ha.bi tat: Upper limits of the 
marsh with smartweeds and 
tes.rthumb. Frequent. 
vims 
PONTEDERIACEAE Pickerel-weed Family 
(15) Poptederia cordata L. Pickerel-weed 
(16) Juncus spt>, 
Gl'llll!II, - ,~ .... 
He.bi tat: Intertidal m...'l.rsh. 
associated with arrow artll!l9 
pickerel weed in larger num-
bers. Common. 
LTU, vims 
JUNCACEAE Rush Family 
He.bi tat: Marshes. Scarce. 
LTU, vims 
SALICACEAE WU.low FM!.Hy 
(17) ~~i.2S, ~igra Marshall Black WU.low 
( 18) f.9P-ulu.s del toides Marshall 
Ha.bi ta.t: Margin of ma..irsh ruld 
spit . Com.on. 
vims 
Cottonwood 
Habitat: Se.ndy spit. Searce, 
6 sMJ.l trees 9 u.p to 30' h~h. 
vill!S 
BETULACEAE Birch Family 
(19) Al.nus serrula.te. (Aiton) Willd. Tag Alder 
Habitat: Low depressions in 
upper part of island. 
Frequent. 
LTU, VIMS 
ULMACEAE Elm Family 
(20) Celtis occidental.is L. Hackberry 
Habitat: Higher part of is-
land, sandy. One sapling. 
LTU, vims 
URTICACEAE Nettle Family 
(21) Boebmeria cylindrica (L.) Swartz False Nettle 
(22) ~ verticillatus L. 
He.bi tat: Upper part of marsh, 
in rich sediment. Scarce. 
LTU, vims 
Swamp Dock 
Habitat: Upper limits of 
marsh. Scarce. 
vims 
POLYC,ONACEAE Buckwheat Family 
(23) !Nmex crisRu.e L. Curly Dock 
(26) J!o;btgonum punctatum Ell .• 
(27) PolYgonum sgitte.tum L. 
A4 
Hab1.te.t: Ar.t. :tno.:tcato,z, of e. 
distu...~ed area., higher pa~ 
of the island~ with bitter 
dock. Scar.ce. 
vims 
Bitter Dock. 
Habi te,t : Sa"O.~· <l-reclged. W$,te-
rb.J. area, typk~1. !•'!reei,\y" 
plant. Freq,i.ent. 
VIMS 
Nodding S'."J.1.art.weea. 
He.bi tat : AJ_tuvie.J. soils,. dis ... 
turbed hs.bite.t. Upper part 
of me.rah. Frequent. 
LTU, VIMS 
Dotted Sme.rtweed. 
Habitat: Upper pa.rt o~ mush, 
rich sediments. Frequent. 
L'l'U, VIMS 
Sagi ttate Tearthumb 
Habitat: Upper parts of marsh 
with dotted smartweed. 
Frequent. 
VIMS 
CHENOPODIACEAE Goosefoot Family 
(28) ChepoP<)dium ambrosioides L. Mexican Tea 
Habitat: Common weed in dis-
turbed areas. Frequent. 
"Tims 
Water-hemp 
habitat: Marsh, with cat-
tails. Scarce, several plants. 
vims 
RA.NUNCULACEAE Buttercup Fam...i.ly 
Virgins Bower 
Habitat: Depression in old 
dredged material. Scarce • 
• vims 
CR!JCIFERAE M\1sta.t"d FaUl.ily 
( 31) ~ Jis~~c., { Oed!!r) :Borbae Bog M~r.ah-C:r.eR!\l 
W:Uc!. Sen.s:tt~.ve P'J.tl.t\t 
H&'b1. tP,t : D:l. ot. ?,\l"bet'l "'-t'e..9,B , 
w,.~b. ht'~s~ nettle. Y~q~i,t. 
1.lJ::ti II vim.a 
Ser.:tcea 
Habitat: Che.rt:VJter.:tstic: or. 
distUl"bed a.:r.eas , w:i.tb. dog-
fe:tmel.. C01.!!mon. 
LTU 11 VIMS 
Black Locust 
Held. tat : Old dredged material, 
upper parts of island. Scarce 11 
severP.~ saplinss. 
uru, VIMS 
( 36) Impa.tiep.,'iS, ca;Q!nsis Mee:rb. 
(37) libiscua moscheutos L. 
(39) Lud1w11!!_~nsig (cab.) 
Han.. 
Gro1n1d-Nut 
Hnbi tn.t : 0Mdy ft.I''~"~, 
vru 
Jew«:'!'1-weed 
Ha.bi tn.t : Upper part (.>f Mr!i'Jh. 
Scarce. 
vims 
Me.rsh Hibil!lcu 
Ha.bi tat : Upper part of ~b • 
vi th cat-tail!l. ~Ul!Dt. 
L'l'U, ~ 
Prim'ose-willow 
Be.bi tat: Ma.rah. 
LTU 
Water-Pr~e 
la'bitat: ~. 
J.,7,;U 
M».r~b Fle~l)me 
H&bi t.a.t: ~h. 
!}.i:U 
Mro:-sh Do~ 
Rab5.tl!\.t: ~l" ~ ot anh" 
Sc~e. 
vif!\S 
White A.eh 
Habitat: Upper pa.rt of 1a ... 
laud. Set.roe. 
LTU, VIMS 
ASCLEPIADACEAE Milkweed h.m.\l.,y 
( 4 3) ~anchum l.¥.x..e. (Michaux) Persoon. Se.n4-v:tne 
Ampelamu.s al.b:1.d.ua) (Nutt.) Britt. 
A6 
B~}.tt. 
He.bi tnt: 
LTU 
SOLANACEA.E Nightshade Family 
(44) §glanwn carolinense L. Horse Nettle 
Habitat: Disturbed, oMdy 
areas. Frequent. 
VIMS 
GertU"t' · ·; 
Ha.bit Upper part ot bland. 
tTU 
LEN'l'!BULARIACEAE Bladderwort Family 
(46) J\Wticie. americ!:B!_ (L.) Va.bl W.J.ter-willow 
Habitat: Inter.tidal -.mh. 
Scarce. 
Rtr.BIACEAE M~dder Fu.:t ly 
. . (47) £,mh,.:Lan:t,h'!!_ ste.c.:lden~eJ.18 L. 
( 49) Verno,:.,..1.a novebo:r.a.censi1:1 ( L. ) M1.cbx. - I bi #4 I ,: .. 
(!;O) f.lY.R!torium capillitC'1.J.._ua, (LMi.) 
A7 
Bu.tto.n Bu.ah 
Ra.bi tat : Ma.rgin of. ~h. 
Scarce. 
Vims 
Coe~J.~'bt.\r. 
Ha"b:l.tP,t: D:t~tu"."bttd11 ~a~~ 
at"eag • Fx-eq,Mmt. 
L'J!rJ, v:i.• 
Inmweed 
Rabi tat : Nev upper -.rg!n 
of mm. 
1.lJ!rJ' v:1.m,, 
SJMJ..11):)~-tenn~l 
Ha'b:i. tat : Old d.redpd. Mteri:a.1. 
The mol\lt co?lll'J10ll pltmt on the 
(52) ~~er S\lbulatus M:tchaux. 
A8 
hln.nd. 
LTU. VIMS 
CHmbinP: Hempwr?d 
Habitat: Upp~r p~rt or ffillrnh. 
LTU 
Annual Saltmarsh A~t~r 
Habitat: Marsh. 
LTU 
Habitat: Mlu-F.1n ot !M!"l!lh. 
F'requent •. 
VIMS 
Habitat: DepreHions in u..pper 
pa.rt of' bland. Freqwmt. 
VIMS 
Habitat: OrowJ.ng with doe;-
fonnel. Frequent. 
VIMS 
Goldenrod 
Ha'b1 tat: Dietvbe4 d ten 'II 
with. dog-femv,l .• 
X.TiJ" ~r.tMS 
~1'-tieka 
Habitat: ~b. 
L'l'U, nae 
Sv.ee:M?•~ed 
Re.b:i. tat.: Ne~cJ." "J)per -..1",p~n 
ot ~nh" with buttM 1),,.,_h~ 
~.Ullm,t~ 
VIMS 
l. 
m)ALDER 
l'i)BALD CYPRESS 
IJISOFTSTEMBULRUSH 
.•· COTTONWOOD /\ 
CATTAILS 
s·•. DOG-FENNEL, ET-Al 
miMARSH HIBISCUS / \ 
l~IPtCKEREL WEED ARROW-ARUM I 
~ ll)BLACK WILLOW f :":~ 
"PLAT \ { L... \ 
\ I I \ \ i§' , t , 
I 
J 
Figt..u-e .u. DreA'"'l!',fWfll4 t.'..ateriaJ. ... Win~ll Point. 
James River, Virginia 
,APPENDIX B' : A L!S'l' OF' COMMl!NITU:fl AND HJ\rHTA'f':: 
AND ASSOCIA'rED VEGETATION 
' 
I. Marsh Community 
A. Intertidal (MLW to MHW) 
Arrowhead §!&i~~e.ria falcata 
American Three-equa.~e §.s..ir.2.ua american.1.\B 
Oreat Bulrush S,c.1.:ril.\B !!:1.i'l.~ 
Arrow Arum P!t2t$&ndr.§ v:l.r&iP,,1.c,! 
Pioke~el-wee~ Pontederia aord&ta 
Ruehee iJ,ggcu!! opp".' ' •· · " ·-· 
Prim.rose-Willow .&,¥~~~~ ~ecu:t,rJ!l!! 
Water .. Primroae Lu~~i.&1 .. a ~,£.na,1,.g. 
Marsh Flee.bane .&J:l~~.&:i.,!', ;e.'!J:uet.i:,i}I. 
Water-willow JW!t~ai~_!,lller&aan~_ 
Annual SIIJ.tma.rsh Aster Aster s~bw.•1'.,~ 
B. Upper Limita 
Common Cr:1.tta.U ~ ltJ,t,1,to;tt~ 
Ns.rx-ow-leaved Cattail :!):;ia~ ~~s;t,1,fpl~ 
Carex fl'J?P• 
Aie:Cie"'~ keisM 
FaJ.ae Nf!ttle Boe~r.ia g.viln~lr:tc;--~ 
Sw~ Docl~ ~.~~~,j;~~,~~ .. 
Dottl!tl. ~'W~4'd. !:£;1~.S.1:,).2:~ '!?1?·'/'!,~::-!'l1}J,!P:. 
~ttt~te Te~hl»n.b P0~,$)'1lV'7', Ol'l>-f."1:':tta.t1~ 
Water-hemp ~.th';; i:mm~~1.n~i;, ...... - .... 
Bog M.a'!!'.sh ... Creas ~ :t •• ~i!;i,i:tcn. 
Je\,"el•lreed. ~.!!l~ · ~Ji-
~~~h ~5.bbfJ'lf>l !b~~;:£1;£'.JMI !'!0::1'.C'1~~\~!t 
B'!l-,t~'):".'.t ::;,.:\~h c~~-!~/'\.J..~~.,.r~'.h\-;.~"t r:>r::,r:::';,.r:'?."'~~~~1.}~e, 
-,.;,~"'"'"'·'' ,,~•'" -,-o ~>"t,-,~,j«e •• ,il)s,. ,,.,.,,,_.,,,,<,.f.,<>c'ff;""'~"'= ,i,, .. ~,·,i. 
II. Me.n:b./F'ru1tJ.a.nd. Pione~r CQml.'1.\tl.:1.ty ),;co•,:o".!,f'I 
l:i~.~'1:'(.'l, Gr.a~~ 
XII.. Futlo.nd Pioneer Cffl'lmNllity 
A. Dry { Xer-ic) A..-iea.a ( :D:re~d ~,J,';\t0:r.:tl\...1.) 
Sw:t tch gr.e.es '/?...'¥!,.iSJt;Y!!:. Yl!J!A~2~!!! 
}Xt),Ck~rey £.~~,.:k'} ~£.~'<!l1!}d:\fl~ 
Bl 
Cvr.l'!'y :Oocit B!:!!!!:,:;";: ~'£,i,;"',.'l}:\'l 
Bi ttetr. Ooc1~ fi~Z.. 2.91!.'lf.JJJ.~.J,JJ!.!1. 
Mexicf\n tf'Fl. 9h!'J.i,,,.9~.:i~!!l 'E!}B}',.2£;J2J!J!,t"~ 
Ser1ct,r1. !;l!)PR.f!.491:..!. ~!'!~!! 
Black locW'!t B.2,9 .. ~-~ ]r}'Jl!l.lJ,~~.;:."'.91.~ 
Dog ... fennel !;!R.,~t~9~tl..~ c,.0.9.1}.]J.l:,<;Ll,.,l\!'1 
Al!!,,!!~~ 
B. Wet (Meato) 0epr"eee1on" (Dred~ed mater11\l.) 
Swi toh graM ~i.l"'..,_~ Y...V'.ei.vm. 
Yall.ow fh.\t ... grMl'I ~J"..Ye. f?.s.o~eiJJJ.~~ 
Tag /Uder ~ ~ .. ,!'JJi!~.~-
Mtter Pock !~J!i. g,~Jtl~!l}J':.S'}'.',,.~;.P.o .. 
Wadding 8rr11,rtweecl 'f!9JUSJ!! ?1~~W,_foJ..~ 
V1:rs1nci Bawer .Qtm,\iJa !J!IJJJ.'AS!t!. 
Bog M&rAh ... Crel!!~ B.o..r .. 1,m.t?,. ~!,P~.£.'! 
White Anh ~ l!!!,r,i.~ 
Alt.~!' Vi?&mt"". 
,IV. E~~ Sborelin.~ 
!eJ.d Cyp:mna, ,.!If~ .. \!\ 4!a.,t.J.$bY!! 
BlMk Willow .~~ !)J:si.!! 
v. AoONted. S,m4 ~e,,.,-, ('!'oe of 13pt.t) 
I 
! I j 
L"" 'l!'.3 
In aclot·Jan1t: witl, lt·tt,·r fnim lli\L'.'. IW<, 111\J.\ t\'.;J ,i.,,.,1 
22 .July 1~77. SuhJt•ct: l·,H'.illlilt· C:atalPt' <Md.., for 
Laboratory Techni~·al l'utdiu1tion..,, 11 f,1·,:im1l<· \.ti.do~: 
card in Library of Ct,ngrt''.S MAHC format is r1·1•rod1u 1·d 
below. 
Silberhorn, G M 
Habitat development field investigations. Windmill Point 
marsh development site, James Rlv~r. Virginia; Appendix A: 
A~sessment of veg~tation on existing dredged material island/ 
by G. M. Silberhorn and T. A. Barnard, Jr., Virginia Institute 
of Marino Selene~, Gloucester Point, Virginia. Vicksburg. 
Miss. : U. S. Waterways Experiment Station; Springfield~ Va. 
available from National Technical Information Service, 1977. 
8, 9, 2 p. : ill. ; 27 cm. (Technical report - U.S. Army 
Engineer Waterways Experiment Station; 0~77-23, Appendix A) 
PTeparod for Office, Chief of Engineers. U. s. Anny. wa,h-
lngton, D. t., under Contract No. OACW65-?S-M-118S (DMRP 
Wotk Unit No. 4AllC) 
1. Community. 2. Dispos~l areas. 3. Dr.edged material. 
4. Islands (1.9.ndforms). S. James River. 6. Marshes. 7. Marsh 
plants. 8. Plant community. 9. Vegetation. 10. Wildlife. 
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H"'-M.t~t devoJ.o'!'fflent ffo1,dl. :l.nvo~t:l.,,:;.n1:5\tm~. W:lnd~:l.H Po:\nt 
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